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Background: Recurrent stroke is often devastating, and can cause severe disability or death. Risk factors
associated with recurrent strokes unrelated to atrial ﬁbrillation have been well identiﬁed; however, it
remains to be further elucidated whether the risk factors for recurrent stroke are the same in young as in
older patients.
Methods: Data from 1017 stroke patients unrelated to atrial ﬁbrillation were retrospectively reviewed.
Risk factors analyzed included sex, smoking history, previous history of ischemic stroke or transient
ischemic attack, hypertension, diabetes mellitus, coronary atherosclerotic heart disease, and previous
myocardial infarction. All patients were followed up via telephone 1 year after their initial strokes. Lo-
gistic regression was used to assess the associations between the various factors and risk of recurrent
stroke events.
Results: Predictive independent risk factors of recurrent stroke in older men included previous history of
myocardial infarction [odds ratio (OR), 6.761; 95% conﬁdence interval (CI), 1.030e44.371], ischemic
stroke or transient ischemic attack (OR, 2.496; 95% CI, 1.567e3.976), diabetes mellitus (OR, 1.986; 95% CI,
1.223e3.227), and coronary atherosclerotic disease (OR, 1.733; 95% CI, 1.010e2.974). In young men, hy-
pertension (OR, 1.709; 95% CI, 1.104e2.645), coronary atherosclerotic heart disease (OR, 1.812; 95% CI,
1.129e2.911), and previous history of ischemic stroke or transient ischemic attack (OR, 2.317; 95% CI,
1.580e3.397) were independent risk factors of recurrent strokes.
Conclusion: The predictive independent risk factors of recurrent stroke differ between young and older
stroke patients. Our ﬁndings may help guide the prevention of recurrent strokes.
Copyright © 2015, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.re that they have no conﬂicts
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tric Emergency & Critical Care Me1. Introduction
The rate of recurrent ischemic stroke (IS) has been reported to
be approximately 12% during the 1st year after the initial stroke1.
However, this rate is higher in Chinese stroke patients than that in
Western populations2, and theWorld Health Organization MONICA
project reported that the rate of recurrent stroke was around 27%3.
Identiﬁcation of stroke patients at high risk of recurrent stroke is
critically important when treating stroke patients in a hospital or
clinic4. Although the predictors for stroke recurrence have been
well studied, the risk factors of stroke recurrence in young patientsdicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 2
Signiﬁcant risk factors for stroke recurrence in the younger age group.
Variable Coefﬁcient Standard error Hazard ratio
(95% CI)
p
Hypertension 0.536 0.223 1.709 (1.104e2.645) 0.016
G.-R. Fu et al.64may not be the same as those in older patients and remain to be
explored2,5e9. With this in mind, the aim of this study was to
examine the risk factors for stroke recurrence in stroke patients
unrelated to atrial ﬁbrillation who were either younger or older
than 65 years of age.CHD 0.595 0.242 1.812 (1.129e2.911) 0.014
IS or TIA 0.840 0.195 2.317 (1.580e3.397) <0.001
CHD ¼ coronary atherosclerotic heart disease; CI ¼ conﬁdence interval; IS or
TIA ¼ previous history of ischemic stroke or transient ischemic attack.2. Patients and methods
This was a retrospective study approved by the ethics commit-
tee of People’s of the Fifth Hospital of Hengshui, Hengshui, China.
Data of all patients diagnosed with acute IS from January 2009 to
January 2012 were reviewed. The following inclusion criteria were
used to select the patients: acute IS within 7 days and patient age
>18 years. Patients with atrial ﬁbrillation, any intracranial hemor-
rhage, or venous infarctions were excluded. Subsequently, the pa-
tients were divided into two groups based on their age: < 65 years
versus  65 years. Data on sex, smoking history, previous history of
IS or transient ischemic attack (TIA), hypertension (HTN), diabetes
mellitus (DM), coronary atherosclerotic heart disease (CHD), pre-
vious myocardial infarction (MI), and smoking habits of these pa-
tients were collected2,6e9.
In this study, stroke was deﬁned according to the criteria
established by the World Health Organization10. A recurrent
stroke was deﬁned as a stroke with clinical evidence of the
sudden onset of a new focal neurological deﬁcit with no apparent
cause other than that of vascular origin (i.e., the deﬁcit could not
be ascribed to a concurrent acute illness, epileptic seizure, or
toxic effect) occurring at any time after the index stroke1, or with
clinical evidence of the sudden onset of an exacerbation of a
previous focal neurological deﬁcit with no apparent cause other
than that of vascular origin occurring > 21 days after the index
stroke2. All patients underwent noncontrast computed tomog-
raphy on admission to exclude intracerebral hemorrhage. The
data bank included demographic information (age at the time of
stroke, sex, smoking history), medical history (history of HTN,
DM, ischemic heart disease, stroke, or MI), and information from
the physical examination on admission and follow-ups. In this
study, HTN was deﬁned as a systolic blood pressure of 
140 mmHg or a diastolic blood pressure of  90 mmHg persisting
over 7 days after the acute event, a self-reported history of HTN,
or use of an antihypertensive medication11,12; DM was deﬁned as
a history of diabetes conﬁrmed by a patient's medical records, or
use of insulin or oral hypoglycemic agents13; previous stroke was
deﬁned as a history of symptomatic IS > 24 hours earlier;
smoking history was deﬁned as smoking at least 10 cigarettes per
day for  20 years, or at least 20 cigarettes per day for  10 years;
and ischemic heart disease was deﬁned as a history of coronaryTable 1
Risk factors for stroke recurrence in the two age groups.
Young patients (< 65 y)
Recurrent (n ¼ 143) Nonrecurrent (n ¼ 458) c2
Sex, male 85 (59.44) 303 (66.16) 2.149
DM 38 (26.57) 104 (22.71) 0.903
HTN 111 (77.62) 301 (65.72) 7.161
MI 3 (2.10) 3 (0.66) 2.295
CHD 35 (24.48) 60 (13.10) 10.595
Smoking history 34 (23.78) 121 (26.42) 0.398
IS or TIA 77 (53.85) 132 (28.82) 30.008
Data are presented as n (%).
*Signiﬁcant difference, p < 0.05.
CHD ¼ coronary atherosclerotic heart disease; DM ¼ diabetes mellitus; HTN ¼ hyperte
MI ¼ previous history of myocardial infarction.artery disease, coronary artery bypass grafting, or percutaneous
coronary intervention.
All medical records were studied by one physician, who
reviewed each patient's presenting symptoms, clinical course,
laboratory results, and results of other diagnostic tests. All follow-
up visits were conducted by a trained physician via telephone in-
terviews. The same questionnaires were used for every patient. The
patients were asked regarding the following three items: (1)
occurrence of another stroke or TIA; (2) medication compliance;
and (3) current functional level of daily living.
Statistical analysis was performed using SPSS version 15.5
software (SPSS Inc., Chicago, IL, USA). Data are presented as
mean ± standard deviation. Univariate analysis was conducted by
using the Chi-square test for categorical data and the t test for
measurement data. Two-tailed p values < 0.05 were considered
statistically signiﬁcant. Multivariate analysis was conducted by
using stepwise logistic regression and included all predictors found
to be signiﬁcantly associated with stroke recurrence.3. Results
From January 2009 to January 2012, 1062 patients with IS were
admitted to our hospital. A total of 1017 patients (mean age,
63.26 ± 0.61 years; range, 31e87 years) were included in this study
based on the inclusion and exclusion criteria. The demographic
characteristics of all patients are summarized in Table 1. Of the 1017
patients, 601 were aged < 65 years (mean age, 55.83 ± 0.51 years;
range, 20e64 years) and 416 were aged  65 years (mean age,
75.8 ± 7.1 years; range, 66 e92 years). Table 1 summarizes the risk
factors for all enrolled patients.
After being admitted to the hospital, 915 (90%) patients were
given aspirin, ﬁve (0.5%) received clopidogrel, two (0.2%) were on
dual antiplatelet therapy, 95 (9%) took Chinese traditional medi-
cine, 157 (15%) were given antihypertensive therapy, 474 (47%) took
statins, 132 (13%) were on oral hypoglycemic medications, and two
(0.2%) were regularly administered subcutaneous insulin
injections.Older patients ( 65 y)
p Recurrent
(n ¼ 115)
Nonrecurrent (n ¼ 301) c2 p
0.143 66 (57.39) 150 (49.83) 1.904 0.168
0.342 31 (26.96) 60 (19.93) 2.401 0.121
0.007 87 (75.65) 195 (64.78) 4.501 0.034*
0.130 3 (2.61) 1 (0.33) 4.528 0.033*
0.001 28 (24.35) 65 (21.60) 0.363 0.547
0.528 21 (18.26) 50 (16.21) 0.160 0.689
0.001 58 (50.43) 116 (38.54) 4.840 0.028*
nsion; IS or TIA ¼ previous history of ischemic stroke or transient ischemic attack;
Table 3
Signiﬁcant risk factors for stroke recurrence in the elderly age group.
Variable Coefﬁcient Standard error Hazard ratio
(95% CI)
p
Diabetes mellitus 0.686 0.248 1.986 (1.223e3.227) 0.006
MI 1.911 0.960 6.761 (1.030e44.371) 0.046
CHD 0.550 0.275 1.733 (1.010e2.974) 0.046
IS or TIA 0.915 0.238 2.496 (1.567e3.976) <0.001
CHD ¼ coronary atherosclerotic heart disease; CI¼ Conﬁdence interval; IS or TIA ¼ previous history of ischemic stroke or transient ischemic attack; MI ¼ previous history of
myocardial infarction.
Recurrent Strokes in Young and Elderly Patients 65Among all patients who completed the follow-up visits, 258
patients had recurrent strokes; among them, 143 patients were
aged < 65 years and 115 were aged  65 years.
A signiﬁcant association with recurrent stroke within a year of
follow-up was observed in younger men who had HTN, CHD, and a
previous history of IS or TIAs. In older men, previous histories of MI
and IS or TIA were predictive risk factors of recurrent stroke. The
multivariate stepwise logistic regression analysis showed that, in
younger men, the independent risk factors were HTN [odds ratio,
1.709; 95% conﬁdence interval (CI), 1.104e2.645], CHD (odds ratio,
1.812; 95% CI, 129e2.911), and a previous history of IS or TIAs (odds
ratio, 2.317; 95% CI, 1.580e3.397) (Table 2). In older patients, the
associated risk factors were MI (odds ratio, 6.761; 95% CI,
1.030e44.371), a previous history of IS or TIA (odds ratio, 2.496;
95% CI, 1.567e3.976), DM (odds ratio, 1.986; 95% CI, 1.223e3.227),
and CHD (odds ratio, 1.733; 95% CI, 1.010e2.974) (Table 3).4. Discussion
Recurrent stroke is a major contributor to disability and mor-
tality in patients with stroke14. A study in Taiwan showed a higher
prevalence of stroke in younger patients who were male and had a
history of smoking, hypercholesterolemia, hypertriglyceridemia,
and a high body mass index15. Compared to elderly patients, these
patients were less likely to have atrial ﬁbrillation, a prior history of
stroke, systemic infection, upper gastrointestinal bleeding, a low
National Institutes of Health Stroke Scale score on admission, or a
prolonged hospital stay. Younger patients also had a higher fre-
quency of stroke of unclear etiology or lacunar type compared to
older patients, who were conversely likely to have cardiogenic
embolism or large-vessel infarctions15.
In our study, we found that the predictive risk factors of recur-
rent stroke were different among younger and older stroke pa-
tients. For older men with a history of MI, the probability of having
a recurrent stroke was 6.761 times that for stroke patients without
such a history16,17. Similarly, in elderly men, DM was also a risk
factor for recurrent stroke18,19. However, by contrast, our study
found that in elderly men, HTN was not a strong risk factor for
stroke recurrence. Recent studies have shown that there is a higher
proportion of stroke of undetermined etiology among the elderly,
suggesting that the proportion of small-vessel disease is not prev-
alent in these patients20. Wang et al21 showed that HTN was
strongly associated with recurrent strokes in patients with small-
vessel diseases, but not with other subtypes of IS. It has been well
established that a previous history of IS or TIA is a risk factor for
complete stroke and stroke recurrence22,23, and other studies have
found that nearly all cases of TIA could eventually lead to recurrent
or complete strokes24.
The predictive risk factors for younger men were HTN, CHD and
a previous history of IS or TIA. However, we also found that, in
youngermen, DMwas not a strong risk factor. This ﬁnding is similar
to that of a study from Finland, in which DM was reported to be a
contributing factor for recurrent stroke mainly in older patients25.Our study had several limitations. First, we selected only the
eight most common stroke risk factors. These risk factors may
interact and potentiate one another, causing recurrent strokes.
Second, our follow-up was done by telephone interviews and the
diagnosis of stroke or TIA was based on the patient's or proxy's
answers to our questionnaire. Therefore, it is possible that the rate
of recurrence of stroke or TIAs could have been underestimated.
Third, our results were based on the history of coexisting risk fac-
tors. Last, we did not obtain detailed information on the long-term
outcomes of these patients.5. Conclusion
Our study reconﬁrmed that a history of IS or TIA was a strong
prognostic factor for stroke recurrence, suggesting that their pre-
vention and treatment should be aggressive. In addition, DM may
not play an important role in the risk of stroke recurrence in
younger patients.References
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